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SOV/92-59-3-30/44 
AUTHOR: Kurilkin, L.R., Laboratory Assistant 


TITLE: The Organization of Oilfield Production and Work During 
the Next Seven Years (Organizatsiya proizvodstva i 
truda na neftyanykh promyslakh v predstoyashchin 
semiletii) 


PERIODICAL: Neftyanik, 1959, Nr 3, p 25 (USSR) 


ABSTRACT: In addition to advanced methods facilitating the 
exploitation of petroleum deposits, an important role will be 
assumed by the automation and telemechanization introduced to 
increase the productivity of labor and to eliminate manual 
work in various intricate operations connected with over- 
hauling oil well subterranean equipment. It is expected that 
by 1965, 60 percent of all wells of the Soviet petroleum 
production industry will be automated and telecontrolled. 
According to tentative calculation, it will be possible to 
release at that time about 20,000 workmen. At present more 
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The Organization of Oilfield Production (Cont) S0V/92-59-3-30/44 


than 300,000 o11 well maintenance operations are carried out 
in the Soviet oilfields every year. Maintenance and over-~ 
hauling of wells cost almost 350 million rubles per year. 

The organization of work in oilfields will be radically 
changed as a result of introducing automation and remote 
control. A certain category of specialists will become 
superfluous. Training of o1lfield personnel will have to be 
revised and its educational level raised. This program will 
necessitate a change in the educational methods adopted by 
vuzes and technical schools. All of these problems have been 
discussed at the convention arranged in 1958 by the Ail-Union 
Petroleum and Gas Seientific Research institute operating uricr 
the Gosplan of USSR. Materials pertaining to problems connected 
with the reorganization of petroleum production called for by 
the introduction of telemechanization, are being distributed 
among various oilfield units. They will help to work out 
recommendations necessitated by the introduction of auto- 
mation and telemechanization. 


ASSOCIATION: VNII(The All-Union Scientific and Research Institute ) 
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1, Krasnotur‘inskoye montazhnoye upravieniye. 
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[Kinetic theory of the reflection of electromagnetic 
waves from a moving plasma] K kinoticheskoi teorii otra- 
zheniia elektronagnitnykh voln ot dvizhushcheisia Plaziry e 
Khar'kov, Fiziko-tekhn. in-t All USSR, 1960. LLijpr423 Pe 
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(Electromagnetic waves) (Plasma (Ionized gases) ) 
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ORG: none 
| TITLE: Oscillator acceleration by laser emission 
SOURCE: Zhurnal tekhnicpekoy fiziki, v. 36, no. 12, 1966, 2210-2212 


TOPIC TAGS: oscillator acceleration particles acceleration, laser bean, 
i : Onstr~ Lerietion sen ool ~ 


ABSTRACT:' An analytical investigation was made of the posoibility of 
using laser emission as a means for amplifying particle encrgy- The 
laser beam was considered a superposition of a large number of various 
oscillations of close frequencies and random phases. The analysis 
shows that the principles of particle acceleration by a resonant field 
are also valid, under certain circumstances, in the case of a laser 
beam despite the beam's wave phase differences and deviations from pure 
monochromatism. The required condition for acceleration is an appropri~— 
ate pulse duration, which should not exceed 4 certain critical value. 
Pulse duration above the critical leads to a reduction of the accelera- 
tion rate. The acceleration effect is said to sten mainly from the 
resonant harmonics of the field, which ore most effectively absorbed by 
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The Reflection of Electromagnetic Waves From s /057/60/050/05/ 06/014 
Moving Surfaces p012/B056 


increased with 6 multiple reflection. This possibility was pointed out by 
Ya. B. Faynderé (nef. 4) and E. L. Ginston (Ref, 5)- Phe present paper 
deals with the quantitative jnvestigation of these effects, which are 
connected with a multiple refleotion- First, the simplified problem of a 
non-steady process in a space pounded by two jdaeally conductive planes 

ie dealt with; the planes move towards each other with the yalocities VI 
at firet they are at & distance of 2a from each other} the field lying 
between them 18 exprassed by the functions B(x) and H(x). The jnvestigs- 
tion is then extended to the entire range of the process and is applied 
to a multiple reflection. Formulas (4) and (10) are aerived, by means of 
which it is possible to aeternine the field at any point between the 

lem appears to be solved. On the 


pasis of the investigation carried outs the following 4g founds 1.) As 


the course of time, tne characteristic wave numbers {nerease according to 

formula (10)>5 and therefore aleo the frequencies of the compressed fields» 

2.) The amplitudes of the fields petween the planes increase with time. 

The cause of this jnorease 18, on the one hand, the re 

volume, within which the field 16 gnclosed, and on the other, the work / 
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Reflection of electromagnetic waves by plasma. Ukr. fiz. 
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TITLE: Kinetic theory of the reflection of electromagnetic waves 


from a moving plasma 
PERIODICAL: . Zhurnal tékhnicheakoy fiziki, v. 31, no. 1, 1961, 71-77 


TEXT: The author investigates the reflection of electromagnetic waves 
from a plasma moving in a space, in which the phase veloeltys Vy.) re 


of the waves is smaller than e«. In experimental investigations, such re- 

flections are studied in a waveguide. Here, the author assumes that a 

decrensing phase velocity is attained with the! help of a suitable dieleo- 

tric. As a reference system, a coordinute system resting in the plasma 

is chosen, in which the dielectric_moves, Therefore, for determining \ 
) the coupling between the vectors D, B, and 2, H, the Minkowski equations V 

may be used. By elimination of D, By, and H, a system of equations is obtain. 

ed from the Maxwell equations, which describes the interaction between 

electromagnetic waves and plasma in linear kinetic approximation: 
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+ mis the plasma density; \ is an 


4) is the frequency of the incident waves 
H, is a homogeneous constant magnetic field in 
the z-direction; and oe is the velocity of the plasma. It is assumed 


that the plasma fille the semi~space z2>0. ‘The boundary conditions are 
discussed, and with their help, the following system of equation is obtained 
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for the waves of this system instead of (1): 


d?ES tr Py ne i 
“Gi “a> +a, Ey =| d2'E%. (z') (Ky, (lz—z'|)-+ pKy. (lz ~+- z/I)), 
» " rT) . ; PR: 


Ks, (el) = Shae 


oben (18) (° do, | oh 18H) (2) 
Sia (i=way Job ew {— Sth, 


_ mig Anne 


Yor solving this system, a method suggested by I. M. Rapoport (Ref. 11) 
is discussed. The reflection coefficient is determined from the ratio 
of the energy fluxes of the reflected and the incident Waves 


1 - m|@ H(0) pa,2/2 
a-|t28 ’ n= BAO) 4) (6). 
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\ 
For m the author obtains the relation 
+O 

1(1-8° & 1) 1 a } 
m= 5 Ce ea In# (t)dt (7). 

(1-p°) #4 


ae 


This relatio: is discussed for cases in which spatial dispersion is low 
or strong, and also for the limiting case (1 = B2) —> 0; finally, an 
expression is given for m, which was obtained from(1) by the Laplace 
method. From a discussion of the results obtained, the author drawa the 
following conclusions: Within the frequency range where for cold plasma 


n a O and the reflection coefficient (6) equals unity, the occurrence 


of a low thermal scattering of the plasma electrons causes a decrease of 
the reflection coefficient as the result of energy absorption. This ab- 
sorption mechanism, which was first investiguted by L. D. Landeu, causes 
a damping of electromagnetic waves in a plasma with non-zero temperature. 
The linear dependence of the’ reflection coefficient on thermal velocity 

in the case of a symmetric distribution function may be explained by an 
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e asymmetry caused by the boundary conditions. With P= 1, thig asymmetry 


vanishes, and the reflection coofficient depends on the Square of thermal 
velocity. Finally, the reflection coefficient for various special cases 

is discussed. Mention is made of Vv. S, Tkalich, Y. p, Shafranov. The . 

as author thanks Ya, B. FPaynberg for raising this subject and for his help, 

G. Ya, Lyubarskiy for hig caloulationg, and A. I, Akhiyezer for aa 
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SUBMITTED: May 30,1960 
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AUTHORS: Faynberg, Ya- B., Kurilko, V. Is, Shapiro, V. 9D. 
Riise eee : ; 
TITLE: The character of instabilities in the interaction between 


charged particle beams and plasma 
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v- 31, no. 6, 1961, 633-639 


TEXT: The problem of convective and absolute instabilities is treated by 
the method of L. D. Landau and Yer i. Lifshits (Mekhanika sploshnykh sred. 
GIITL, 1954). In papers by A. I. Akhiyezer, Ya. B. Faynberg (DAN SSSR, 64, 
555, 1949; ZhETF, 21, 1262, 1951), D-» Bohn, E. Gross (phys. Rev., 75, 1651, 
1949), and G. I. Budker (Atomnaya energiya, I, 5» 1956), the solution of 
equations for amall vibrations was formulated in the form 


ate t) oye ze? 1) 


with the oriterion of instability for the existence of complex roots of 
the dispersion relation $(k, w)= 0. The question as to the character of 
the occurring instabilities remains, however, unsolved. According to 

Landau and Lifshits, @ distinction should ve made betveen convective and 
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: absolute instabilities; in this connection, the behavior of the integral 
+00 
{ exp{-iw(k)t}ak — (4) 
-@ 


plays the decisive role. The study of this integral by the method of 
Landau and Lifshits, which, for several reasons, ig better than that of 
P. A. Sturrock (Phys. Rev., 112, 1488, 1958), must be carried out for all 
parts 0,(k) of the dispersion relation; for this purpose, the path of 
integration of (4) ia changed according to Fig. 1. The curve C in the 
plane (Fig. 2) with the integral 


-iwt 
era iG) 
C dk 


corresponds to this path of integration. Points of type at do not lie on 
the examined sheet of the W(k) plane; points of type oF make no contribu- 
tion; consequently, (5) takes the form ental a (I). If t—»oo, only 

“ dk 
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The character of instabilities in the... B109/B207 
the range W ~iy remains; hence, 
du dtw ev lh 
=|? | (0-9) ; 
“3 
fw ) Vz Les ri 
[?- dks | 3 , | ae | 
3 “s 


All other w(k) are treated in the same way. Then, a cold plasma (density 
a) interacting with a monoenergetic electron beam of density n, and P 
velocity v, is considered. After introduction of the usual frictional x 


foroe DYareY (v>0), the dispersion relation acquires the form 


1 Ngee te AA Se aa 
X (X + iv) (X— VY) (X— Y+iv) ~ 
. pegs Ae v= 


4 
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3/057/61/031/006/001/019 
The character of instabilities in the... B109/B207 
The points to be surrounded are, determined by 
F ye 1/2 
ms + iv +a —=— 
per 2 ve 
asa err) 


(Fig. 3). The points Ker’ which, together with (6), might lead to on 
exponential increase of perturbation with time, are meaningless (type Wd) 5 
here and also in the case V<O the instability is convective (Tak mechanism). 
At plasma temperatures other than zero, the dispersion relation with the 
usual notation and simplifying assumptions reads 
1 a no¥ 
Xt pry? ae (X—Y)! =i, 
(1); 


Card 4/6 BV, = V,.; any = Ny; aX = 0; Y= kV. 
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The character of instabilities in the... B109/B207 
if p< a1, one has 
2s fs eopat/2oit® 4292/2 q/4e ? Fr as Oy ig. Spd 
wcE* 32,3 Bo 2 
e ta! 42 BR alfe ys 2. 2 rv 
Tuer ore se ri { (IV), 


Small vibrations in a 


which again results in a convective instability. 
ged particles, 


system congisting of two oppositely directed beams of char 
are described by the following dispersion relation: 


2 
a wf 4n2 


: 2, sae . 
oxi wa ki) oe a me Mite te (VII), 


denote the density and velocity of the beams. On the 
asoumption that V, «Vp and ny =Nos 4t can be seen that if t — o, (4) 
increases as ox tigt/2) (non-convective case). The instability is also 

t 
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The character of instabilities in the... 3109/2207 


non-convective if nj =n,, V,-V, = &(V, +V,), and 6%1. The authors thank 


G. Ya. Lyubarskiy for useful advice. Syrovatskiy is mentioned. There are 
6 figures and 7 references: 5 Soviet-bloc and 2 non-Soviet-bloc. 
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Reflection of electromagnetic waves from a plasma moving ina 
slow-motion wave~guide. Zhur.tekh,fiz. 31 no.8:899-906 Ag ‘él. 
(MIRA 14:8) 


1. Fiziko-tekhnicheskiy institut AN USSR, Khar'kov, 
(Plasma apa gases)) (Wave guides) 
Electromagnetic waves) 
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AUTHOR: Faynberg, Ya. B., Nekragov, F. M., Kurilko, V. I. 


TITLE: Contribution to the theory of nonlinear longitudinal waves in a plasma 


PERIODICAL: Fizika plazmy i problemy upravlyayemogo termoyadernogo sinteza; doklady I 
konferentali po fizike plazmy { probleme upraviyayemykh termoyadernykh 
renktaly. Fiz.-tech. inst. AN Ukr. SSR. Kiev, izd-vo AN Ukr. SSR, 1962, 27-31. 


TEXT: The interaction between a beam of charged particles and a plasma is investigated 
for a specific distribution function, 50 as to obtain in closed form expressions for the maxi- 
mum electric field intensity and for the maximum electric field gradient. 

It is shown that the maximum field intensity and gradient depend strongly on the form of 
the distribution function and on the assumptions made concerning the capture of the particles 
in the potential weil formed by the propagating wave, so that the results obtained are only 
: tentative. i ge nek Rae Fed gue sh Seo ide gee Soa gree bo Sane Geen id : eatse pei eek pee 
The system of equatiuns desoribing the interaction between the beam and the plaama has 
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the form . 
e| dp at a9 : i oe 
on aa a dx dy axe = Anlel { J fosumntto + J faye do— Maye (1) 
where n, is the density of the ion background (the ions are sssumed stationary). The distri- - 
bution function chosen for the plasma electron is 


Ans exp{— gr (22) “V6 (mud, 
“io Amero {Fe | (22) *—v, |} (o] <u), ae lela = ae 
Aus cap {— | (22) (2) ~v, || o<—u), 


and for the beam electrons f{(v) = Agd(& = €). 
In the most interesting case, whea the phase vulocity is very close to the beam saieauy; 


ui 
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Contribution to the theory of nonlinear... . 


~ the maximum field is given by =” 
: 75 (1-#)] 
? S — Ve)8 bitg — (= rt) —-2— | 1 — 28 
Eurne.usee 4m Vv, V,) (r (a Va, (: v, . | (6) 
where Vg is the beam velocity, and n_ and ng are the densities of the uncaptured plasma 
particles at the point of zero potential and of the beam at this point. 
There are six references. The English-language references are by D. Bohm and E. P. 

Gross, Phys. Rev. 76, 1861 (1949) and by H. K. Sen, Phys. Rev. 97, 849 (1955). 
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AUTHOR: Faynberg, Ya. B., Gorbatenko, M. F., Kurilko, Ved 


TITLE: Cerenkov radiation in a bounded gyrotropic medium 


PERIODICAL: Fiztka plazmy { problemy upravlyayemogo termoyadernogo sinteza; doklady I 
konferentali po fizike plazmy {i probleme upravlyayemykh termoyadernykh 
reaktsiy. Fiz.-tech. inst. AN Ukr. SSR. Kiev, Izd-vo AN Ukr. SSR, 1962, 34-99, 


TEXT: ‘Lhe dispersion propertiés of a plasma column ina magnetic fteld differ appreciably. 7 
~~ from the dispersion ‘Properties of an unbounded plasma in a magnetic fleld, and consequently 
the interaction between a uniformly moving particle with the fields of a plasma waveguide o 
placed in a magnetic field ara of Interest. Mest previous investigations have dealt with the 
interaction between a charged particle with electromagnetic waves in unbounded unlsotrople 
and gyrotrople media. 
Maxwell's equations in the reglon occupied by the plasma are solved in stratghtforward 
manner, but the oxpressions are too cumbersome in general, and are interpreted oniy for 
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8/781 /62/000/000/007/036 
Cerenkov radiution in a bounded .. . 


several limiting cases. 
In the case of zero external magnetic field, the retardation due to the Cerenkov effect 
turns out to be smaller than that due to polarization losses beth in the case of smal! radii 
and small densities of the plasma, 
it can be shown, however, that when the Cerenkov frequency is much smaller than the 
polarization frequency, a plasmold may turn out to be coherent with respect to the Cerenkov 
radiation and incoherent with respect to the polarization losses, and then the Cerenkov 
10S8E6 May prove larger than the polarization losges if the particle density in tho plasmold 
is high. The author consequently evaluates the losses in each porticn of the spectrum separ- 


ately, regardleas of their relative iagnitude. 
__ The conditions under which electronic resonance and ion cyclotron regonance are exicited 
are also investigated. 


There are sight references, of which only the paper by E. Fermi (Phys. Rev. 57, 485, 1940) 
is in English. ~ 
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$/781/62/000/000/027/036 


AUTHORS: = Faynberz Ya. B., Kurilko, V. Tf, 
ee eee 


abatic invariants of a plasma in a magnetic field 


: pl agmy i. problemy upr avlyayeror; o termayadernero sinteza; 
y I konferentsii po fizike plazy i probleze upravlyayeayxh 
noyadasaykh reaktsiy, Fiz.-tekhn. inst. AN Ukr. SSR., Kiev, 
-vo AN Uxr. SSR, 1962, 130-132 


3 
Ca 


SS 


ted briefly that an investigation of invariants 
acticls moving i plasma reduces to an investigation of invariants 
tems which many eee of freedom, the theory of which has been de- 
by Brillouin (ref. 1, The Bohr Atom, 1935) and L. Mandel'shtan oe 
cted Works, I, 1948). An examination of the behavior of the root 
ispersion equaticn shows that the temporal adiahatic invariants 
sa ina marnetic Field do not coincide with the invariants for isoi ee 
i electrons but tend to then if the plasna density or the wavelength 
zor Tnis is also confirmed by physical considerations. A decrease 


<r ih 
omeme: 
$ 


Ow 
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a wavelennth, 
ie : ; : ts natural frequencies from 
the frequencies of oscillations of isolated ions or electrons. The only other 
work rara>red to is H. Alfven's "Cosmical Electrodynamics,.": 
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. Th Mien B125/8108 
AUTHORS 5. Faynberg, Ya. Be, kurilko, Ve Te 
TITLE: On the theory of Pancmmetis by means of the pressure of light 
SOURCE: Receiva a raschet lineynykh uskoriteley, s -ornik statey. Fiz.- 


tekhn. inst. AN USSR. Ed. by T. V. Kukoleva. Mosoow, 
Gosatomizdat, 1962, 326 - 332 


‘ TEXT; The radiation of an oscillator produces a pressure that is : = t 


r2/(0*/mo")* times as high as that produced by the radiation of a free : 


charge. This is investigated in nonlinear approximation. The motion of a: 


charge in the constant magnetic field Ho - Hy is studied under the action’ 
~y . : 
of a plane polarized monochromatic wave Es Hy’ = Ecos (w t-kz) propagating 


along the constant magnetic field. Considering thag &<41 (true in most 


cases that are important in practice) and y » é om @1 (true in classical 


mc 


ey iam and allowing for the radiation, the nonlinear equations of 
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motion for the particle lead to a olightly nonlinear equation for Uy = dx / ds, 
k 


and in the case of Bteady motion to 


ve 


6 
} = arcl¢ yuan ' 


(6) 


e? 


fe OF = a (1-6) yA( ays 


4 


for amplitude and j : j i 
p e and phase, using the substitution Ujs-a sin Qv+h), For va 


+0 a formula is derived from (6) for v,/c leading to 


d ice 
ar (Pe = 2 (WHI Ep cos 0 = 


EB) ey | £0-p<n) (9) 


en ee 


Card 2/4 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710019-5" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710019-5 


. -§/861/62/000/000/021/022 
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for the radiation pressure. Aacording to these formulas the force of the 
radiation pressure exerted on the oscillator as averaged over one period 


cannet exceed eb, 2, and tends toward the value following from the linear 
theory if e(1-p.)! * way. These estimates apply if the accuracy of the 


field is sufficient for a precise resonance. Avoiding the complex equations 
of interaction, the most important properties of a bunch can be determined 
from investigating a particle having the mass MaNm and the charge zeNe, A 
bunch and a single oscillator furnish identical results if Ny«1. With a 
bunch of that type resonance is achieved even if the field is maintained 
less accurately. The exact equations of motion considering the radiation 
pressure, can, by averaging, be reduced to linear Eqs. 

Me ss {1} -- B: — at) eae -- B, — a") cos-0— ya} 


de 


Be. £80) pt aa)! (1 ~ fh) c08 0: 


do ; : 92(1 — B.) 
ae (1 — Bj —at)!? eet res earyc o 


~ (I —B,) sin of 
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that are not explicitly cependent on time. These oonsiderationsapply also 
when E> Ny. This paper was presented to the Uchenyy. sovet Fiziko- 
tekhnicheskogo instituta AN USSR (Scientific Council of the Physicotechnical 


Institute AS UkrSSR) in November 1956. 
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(Electromagnetic waves) (Plasma (Ionized gases)) 
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8/2781/63/000/003/0161/0164 


AUTHORSs Kurilko, V. I.; Miroshnichenko, V. I. 


| TITLE: Concerning the instability of high-frequency heating of a 
' plasma ' 


- SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo 
; termoyadernogo sinteza, 3d, Kharkov, 1962. Fizika plazmy* i problemy* 


upravlyayemogo termoyadernogo sinteza (Plasma physics and problems 
of controlled thermonuclear synthesis); doklady* konferentsii, no. 3, 
Kiev, Izd~-vo AN UkrSSR, 1963, 161-164 


' TOPIC TAGS: plasma instability, plasma heating, cyclotron resonance 
_ phenomena, ion beam, kinetic gas theory, plasma oscillation, micro- 
‘wave plasma 


| ABSTRACT: The stability of an ‘don cyclotron wave in a plasma is 


considered, with the analysis limited to a wave propagating along 
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constant magnetic fields. From the dispersion equation for the 

longitudinal plasma oscillations transversely to the magnetic field, 

- excited by an ion beam, it is found by a kinetic analysis that high- 

. frequency instabilities occur in such a plasma and the growth incre- 
ments are determined. In addition, irstabilities with characteristic 

' times which are much longer than the period of the high-frequency 

: wave can be developed during propagation of an ion cyclotron wave in 

: the plasma. The growth increment for such instabilities is also 
determined. "In conclusion the author thanks Ya. B. Paynberg for 

suggesting the topic and help in the work, and V. D. Shapiro for " ; 

/ valuable discussions. Orig. art. has: 5 formulas. 
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| Aumion: Gorbatenko, M.F.; Kurilko, V.I. 


| the editor) 


SOURCE: Zhurnal tokhnichoskoy fiziki, v.34, no.6, 1964, 1136-1138 


i 
{ 
| TITLE: Contribution to the kinetic theory of surfaco wavos in a Plasma (Lettor to | 
ae TAGS; plasma 


+ Surfaco wave; plasma Physics, plasma wave propagation 
| 
(ABSTRACT: Tho dispersion equation is derived for the 
;at the boundary between a plasma and tho vacuum, 
‘ perature 46 small but not zero. Maxwell! 
;8mall deviations of tho electron distrib 
| Bubjected to a Laplace transformation wi 
ito tho plasma-vacuun surface. The collision intogral and the kinetic progsure of | 
‘the electrons ara neglected. The impedance of tho Plasma is calculated and the dis-'- 
‘persion equation is derived by equating thia to the impedance of the vacuum. Tho 
j 
t 


propagation of surface waves 
for the case that the electron ten~ 
5 equations and tho kinetic equation for 
ution function from the Maxwellian form are: 
th respect to the coordinate perpendicular 


/resulting disporsion equation roduces to that discussed by Ya.B.Faynberg and M.F, 
for vanishing electron temperatura, The damping cons-,: - 
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jtant ls found to be proportional to tho thermal volocity of the Glectrona, This 
‘damping is said to be a rosylt of Cherenkov absorption of the energy of the waves 
iby tho thermal cloctrons of the Plasma, and the Slower waves, with which the elec- | 
‘trong can interact, are said to represent tho short wavelongth Fourier components | ; 
of tha field of tho surface Waves in the plasma, "In conclusion wae take the occa- 
Sion to express our Sincere gratitude to Ya.B.Faynberg for Suggesting the topic and ; 
tor valuable discussions," Origsart.has: 12 formulas, : - 
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ORG: Physicotechnical Institute, Academy of Sciences Ukrainian SSR (Fiziko-tekhni- 
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TITLE: Nonlinear theory of beam instability under conditions of the anomalous 
Doppler effect 


SOURCE: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, v. 49, no. 6, 1965, 
1831-1835 


TOPIC TAGS: plasma wave absorption, plasma wave propagation, particle beam, Doppler 
effect 


16 

ABSTRACT: The hydrodynamic approximation is usgd in an analysis of the excitation of 
one-dimensional transverse waves by an e ectron beam propagated in a plasma with a 
velocity greater than the phase velocity of the wave. Solutions in the form of waves 
with a fixed wave number and time varying amplitude and phase are analyzed. It is 
show that in the case of small beam densities the main nonlinear effect restricting 
an increase of the oscillation amplitude is the violation of synchronism betwesn the 
particles and field as a result of deceleration of the beam; this results in a per- 
dodic alternation of excitation and absorption of the field by the beam. The maxinel 
oscillation amplitudes are calculated. The possibility of using this effect for re- 
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' ACCESSION NR: AT5007973 GS/AT/JXT : $/0000/64/000/000/1023/1029/2 
: ° a a Or} 
‘i - ,! AUTHOR: Berezin, A. K.5 Berezina, G- Po4 Bolotin, 4 1c¢ Gorbatenkes Ha Coi-— | 


” Yegorov, K_Hi¥ Zagorodnov, 0. GxF Korn lov, Be Ay Kyrilkos.Ve les Lutsenko, Yeo2%: 
____.I.3 Laypkalo, Yue Hes Pedenko, N. §.; Kharchenko, I. Fes Shapiro, Ve Dei__ ems oa 
“Shevchenko, V. 1-3 Fraynberg, Ya. B. Vy 79,50 | : 
j Vi ~ vey 
TITLE: Acceleration of charged particles with the aid of longitudinal waves in | 
| 
\ 
| 
| 


+ 


ann eenenrenmnns 


“plasma and plasma waveguides 
WMS 


‘SOURCE: International Conference on High Ene Accelerators. Dubna, 1963. os 
Trudy. Moscow, Atonizdat, L564, CED UTE 45 


“TOPIC TAGS: high energy accelerator, electron beam, plasma accelerator, plasma 
. waveguide : 


' ABSTRACT! Plasma waveguides and noncompensated electron and fon beams can bo uti- 
‘Lized as accelerating systems ip linear accelerators, (Faynberg, Ya. Bey Syppos ium 

| CERN 1, 84 1956); Atomanay enargtya 6, 4al (1959)). 

| tromagnetic waves ¥, $ ¢ are propatated, which are necessary for particle accelere> 


i 
| 
ition. The waveguide properties of restrained plasma and noncompensated beams are | 


n such systems, slow elec- 


as displayed in the case of waves in the meter and centimeter range even for com 
Card 1/5 


me wee ee eee ee Oe ar a ademas: 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710019-5" 


"APPROVED FOR RELEASE: 06/19/2000 


Po aE 


a ee 


CIA-RDP86-00513R000927710019-5 


L 422-66 a 
| ACCESSION NR1 ATS007973 O: 


‘ | paratively small plasma densities around 102 to 104? cm™2). Under these conditions, 
the high-frequency energy losses during wave propagation, which are due to the cole: 
;iisions of plasma particles, are small. The density of electrons in metals (about | 
13023) 4g many orders greater than is necessary for ensuring waveguide properties 
tin the microwave riinge- This leads to great losses of high-frequency power during | 
‘wave propagation in metaliic conductors. for plasma densities around 10? to 10 : 
cm 3, the energy losses during particle transist through the plasma, which are pro- 
‘ portional to plasma density, are insignificant, from 10°2 to 10 © ev/en. This i 
‘meane that plasma waveguides are "transparent" for accelerated particles. Accord- | ; 
| ing to the conditions of accoleration tha particics are divided into individual 
lsunches. Thus the loss of particles moving in the plasma can increase greatly be- 
‘cause of the occurrence of coherent deceleration representing the inverse of the 
‘effect of coherent acceleration, which was established by Vv. I. Veksler (Symposium | 
iCERN 1, 80 (1956)). However, even for accelerated particle fluxes of the order of 
{tens of amperes, these losses are all insignificant. Because waveguide properties 
‘are determined by the plasma, the petal surfaces can be remote from regions with 
‘ Large field strengths or eliminated altogether, which permits a significant in- 
crease in the peraissible voltages of the accelerating fields and gubstential de-' 
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ACCESSION HR: AT5S007973 2 


crease in the high-frequency energy losses. It is also important to concentrate 
the electromagnetic energy in the radial direction only in the regions where the { 
accelerated particles are moving. Thus for e given field strength the electromag- 
netic energy flux decreases markedly. If the fluxes of accelerated particles are 
largo, the waveguide properties necessary for acceleration can be ensured by the 
particles of the beam which are not entrapped in the acceleration process, through 
which particles the entrapped particles move. The beam itself which is injected rh 
{nto the accelerator operates under these conditions of an accelerating systam. To; 
clarify the possibilities of particle acceleration by means of electromagnetic |: 
waves excited by charged particle beams, and also to investinate the influence of , 
‘boam instabilities upon the acceleration process, the Physicotechnical Institute, 
Academy of Sciences Ukrainian SSR conducted theoretical and experimental inveoti- 
gations on the interaction of charged particle beams with a plasma, These investi 
gations were intended to lead to, not the design and construction of a definite ac-; 
celerator model, but the physical processes occurring during the interaction under | 
consideration, and in this way to a deteraination of the possibilities of piesma 
methods of acceleration which are baling developed at this institute. The theory 
‘developed up to the present time of the interaction between beans and plasma has 

‘been essentially & linear theory, As a result of the work of V. D. Shapiro and ¥» 

' , ‘ 
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0 | 


'I. Shevchenko at this inatitute for the case of beams of not very large density, @ | 
‘nonlinear theory has been created which permits one to trace the process of in- : 
teraction of an initially nonmodulated beam and mono-energetic beam with a plerna ! - 
from the initial stage to saturation. As is shown, 4 large part of the bean's 1 
energy of ordered motion (75% of its initial energy) is lost by the beam as 4 re- 


sult of collective interactions with the plasma. Thus the energy expended upon 
excitation of oscillations smounts to 30%; upon increasing the thermal energy of 


t 


the plasma, to 30%; and upon increasing the thormal energy of beam, to 15%, The 
‘experimental investigations of this interaction were carriod out by I. F. Kharchan- 


ixo and A. Ke Berezin and their respective co-workers. 


Their results ore in agree- 


ment with the theory of H. F. Gorbatanko. The mentioned inatitute has also car- 
‘ried out further theoretical and experimental investigations on the problems of 
‘electromagnetic wave propagation in plasma waveguides excited by high-frequency wall 
_sources. The experimental studies, by 0. G. Zagorodnoyv, et al., showed that the ree 
sults agree well with theory under conditions of insignificant nonlinear effects. 


‘Current experiments are concerned with highly-Lonised pleasas with density 10!! to | 


'i0!2, Orig. art. hast 4 figures, 1 table. 
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TITLE: Scattering of magnetohydrodynamic waves at the end of a waveguide H 
| SOURCE; Magnitnaya gidrodinamixa,no. 3, 1965, 44-50 


TOPIC TAGS: magnetohydrodynamic theory, magne tohydrodynamic wave, magnetohydrodyna~ 
mic waveguide 
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i 

! 

| 
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| 

{ 

| 

| 

| ABSTRACT: The paper deals with magnetohydrodynamic wave scattering at the open end of 

| a semiinfinite plasma waveguide, The specific problem is that of wave scattering at 4 

the end of a waveguide terminated by a conductive diaphragm, An infinite, zero rope 

rature plasma is assumed, In this case, the plasua-filied waveguide can be regarded a 

| a Special case of an anisotropic diclectric waveguide, Scattering of electromagnetic 

| waves is then studied at the step changes in the dielectric constant, for an anisotro 

pic dielectric waveguide with piecewise uniform pacts divided by conductive diaphragns, 

| The solution ig shown to be given by a Fredholm integral equation of the second kind, _ 

known to possess a unigue, solution and amenable to a computer approach, In many practi-, 

| cal causes, the inequality (1) holds, and an analytical solution is possible, This is | 

| aah (1) c= 
(és -~ depth of skin layer; a - waveguide radius; A - wavelength) : i 
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n of mutual trans. | 
> Benerated in the 
wave number m. The sets are valid for various limits 
rs, such as e.p. the expressions in (16d) 


determined in forn of 
formation in SC 


t 


Vin 
R Lt FE werner 


VE (vib vim) ep 


Ak 8Vin <= A, f; (Vim) = 0. 


It can be seen, that with an increase of wave number, and with a decrease of the mag- 
netic field Strength, the coefficients of mutual transformation of magne tohydrodynami 
Waves in the waveguide decrease, Orig, art. has 16 formulas, 
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| TITLE; Excitation of a magnetohydrodynamic waveguide by a coaxial one, 
' SOURCE: Magnitnaya gidrodinamika, no. 3, 1965, 51-53 
TOPIC TAGS: magnetohydrodynamic theory, nagnetohydrodynamic wavemride 


ABSTRACT; | The_matching of a cylindrical coaxial waveguide with an (inner) semiinfi- 
nite magrietohydrodynamic lasma waveguide is studied, Of particular interest is the 
excitement of the axially Symmetric H-wave in the magnetohydrodynamic waveguide by the 
TEM wave of the coaxial cable, The plasma waveguide serves as a continuation of the 
inner tube of the coaxial cable; low magnetohydrodynamic frequencies (WS ly). . where 
ly, is the gyrofrequency of the ions) are postulated. The arrangement is shoth in Fig, 
1, The assumptions made permit to reduce the exact problem of finding the Pourier com 
, ponents to a solution of a Predhoim integral equation of the second kind, Por high H 
, plasma densities, ( (Y2a2> 2), the equation can be conviniently solved by an iterative 
process, Under various assumed limits and relative magnitudes of the problem parame- 
ters, formulas for the reflection factor of the exciting coaxial waves, (1) and (2), 
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TITLE: Stability in Phased oscillators 


SOURCE: Zhurnal eksperimental 'noy i teoreticheskoy Fiziki. Pis'ma y redaktsiyu, 
Prilozheniye, Vv. 2, no, ll, 1965, 511-514 


TOPIC Tas: magnetohydrodynamics , harmonic oscillator, mip instability, Maxwell 
equation, hydrodynamics 


£34 
H 
t 


e. oscil] 
a system may arige when a transverse electromagnetic wave is Propagated in a plasma 
along the Magnetic field, In this case, the problem of Stability in the system of 


phased Sscillators and in the waves ropagating’ in’: hé plasma are completely iden- 
tical. Thig problem is studied In the hydrodynamic approximation. The initial sys- 


tem of equations consists of hydrodynamic equations for the Plasma particles ‘and 
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L 14961-66 
ACC NR: AP6002466 


Maxwell equations. It is assumed that the amplitudes of the velocity and the fields 
are constant and formulas are given showing the relationships botween them. Quali- 
tative analysis shows that there are always frequencies corresponding to instabili- 
ty when the amplitude of the field is large enough. The simplest limiting cases 

are examined for a quantitative evaluation of increments and instability conditions. 
In the case of a rare plasma (strong magnetic field) instability may exist only ; 
in the fast wave region. An increase in the amplitude of the wave results in a wid-~ 
er instability region (with respect to frequency), as well as an increase in the 
increment of instability. Instability shows up as the threshold type in the case 

of a dense plasma (weak magnetic fields). The results are compared with previous 
studies. The authors thank Ya. B. Faynberg for discussion of the results of this 
work. One of the authors (R. Dzh.) thanks GKIAE SSSR, and also the director of the 
FTI AN UkrSSR for his hospitality. Orig. art. has: 7 formulas. 
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TITLE: Interaction of electromagnetic waves with a two-level system 
SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 2, 1966, 401-404 


TOPIC TAGS: electromagnetic wave absorption, cloctromagnetic wave reflection, non- 
linear theory, nonlinear effect, nonlinear focusing effoct 

Al, yy, SS 
|AUSTRACT: The authors discuss the interaction of electromagnetic waves of frequency f 
jwith a noalinear medium characterized by a single resonant frequency F and the follew~ 


ha relation betweon the polarization P and the electric vector RB: 


| 


pects No is the dengity of active molecules, d 43 tho dipole moment of a molocule, h is 
Planck's constant and P and E are measured in units of Nd, 
A half-space with a plane boundary filled with the nonlinear medium is dis~ 
jcussed and formulas are derived for the reflection and transmission coefficients when 
F exceeds f and for the nonlinear input impedance of the medium when f exceeds F. in 


Poe t KE/(1 ~ k262)1/2 woth i ana2enele - ‘|. 
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the one case the transparency of the medium increases, and in the other case the input 
impedance decreases with increasing amplitude of the wave. It’is shown that when f 
exceeds F the nonlinear dependence of the polarizability on the field strength can 
give rise to focusing of the electronagnetic wave. An cquation valid when k is small 
jis derived for the linoar dimensions of the rogion in which the f4eld is focused. "The 
authors thank Ya.B.Faynberg for suggesting the topic aml for valuable discussions." 


Orig. art, has; J4 formulas. (15] 
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On the kinetic theory of excitation of longitudinal waves in a bounded plasma 
SOURCE: Zhurnal tekhaicheskoy fiziki, v. 36, no. 3, 1986, 466-469 


TOPIC TAGS: plasma wave, plasma oscillation, longitudinal wave, kinetic equation, 
electron reflection 


ABSTRACT: The authors employ the kinetic equation for smail devintions of the 
electron distribution function from the Maxwellian form to discuss excitation in a 


plnsma with a plane boundary of longitudinal waves by on oscillating electric ficld 


perpendicular to the boundary, As the boundary condition it is assumed that the 
fraction p of the plasma electrons that strike the boundary are specularly reflected 
and the fraction 1 ~ p of them are diffusely reflected. From the kinetic equetion 
and this boundary condition there 4s derived an integral oquation for the fleld, For 
the case p = 1 this integral equation was derived and its solution discussed by 
L,D,Landau (ZhETF, 16, 574, 1947); in the present paper the integral equation 1s 
treated for gonoral values of p With the aid of techniques described elsewhere by 
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V,J,Kurilko and V,I,Miroshnichenko (Ukr.fiz.zh, 6, No. 4, 1961); ZhTF, 33, 803, 1963), 
For tho case p = Q the calculations are carried through to the end and expressions 
are derived for the distribution of the field noar the plasma boundary. It Ja found 
that in this case there is formed a surface chargo at the plasma boundary, as a 
result of which tho field distribution for frequencies near the plasma frequency is 
significantly different from tho distribution obtained by Landeu (loc.cit.) for the 
case p= 1, Orig. art. has: 14 formulas. 
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i , TITLE: On the theory of the amplification of longitudinal waves by a denn of 
charg ged a perticles ina oe be asma 


SOURCE: Zh exsper i teor fiz, v. <s no. 2, 1966, Wh5-b48 
‘ VOpic TAGS: nonlinear plasma, longitudinel wave, plasma wave 


ABSTRACT: An lavestigatio. was sade of the amplification of a monochromatic 
aongitudinal wave by a beam of charged partic des, in u nonlinear plesma deseribed by 

ae ! the dielectric ecnstent © = 1 -wp2/w? en Oa /io*) (BE is the amplitude of the excited 

7 field). Tt was found that for a sufficiently high beam density the back effect of 

the exelted oseiliations on the motion of the beoun particles wu oe neglected, af 

aeust in the vicinity of plasma resonance (lu - up| << wp). The maximum anip] i tude 

of the amplified wave was found and the dependence of tiie muplitude on the ecordinate 

: was determined, [t is emphosized that the energy of the beam particles at the culput 
From the plasma layer can be higher than the injection energy. Orig. art. hes: 

8 formulas. [sé] a 


i 
SUB CODE: 20/ SUBM DATE: OSJan66/ ORIG REF: 009/ OT: REF: 002/ ATD PRESS: 5082 
Card i/l 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710019-5" 


-5 
: 3R000927710019 
PROVED FOR RELEASE: 06/19/2000 _CIA-RD dhcaecasecbtatte SS aR 
"AP ET EES : 


ROOM SE ETL) ap/oy tie Bi i st 
a ' AT60205 84 CN) SOURCE Cope: UR/0000/65/000/000/0205 76208" ? 
AUTHOR: Krasovitskiy, v. B.; Kurilko, y, Ts a ! 
} Nase Toe eg: , 
ORG: none is Ms 

| if 


\ 
TITLE: On the deceleration of relativistic Particles in lower layers of the atmosphere! 
{ 


| 
SOURCE: Ay UkrSSR, Vysokochastotnyye Svoystva plazmy (High frequency Properties of 
plasma), Kiev, Naukovo dumka, 1955, 205-209 


TOPIC Tacs: atmospheric radiation, relativistic Particle, Cerenkoy radiation, : 
>remsstrahlung , atmospheric model | 
| 


ABSTRACT: The deceleration of charged relativistic Particles in the atmosphere ig in. | 
vestigated, The deceleration in the mediun is due to energy loss by radiation which 


8Y- At moderate energies (conditions), the maximum radiation occurs at a frequency | 
Proportional to tha reciprocal of energy and the Power loss of 4 Particle ig inversely a 
Proportional to the Square of its energy. As the energy of the Particle increasag fur-| , 
‘ther a more complicated dependence on the energy is found to occur. Also, the spectral, 
Peak dependence 4s different than at lower energies. The Cerenkov radiation for the 
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tease considered in this work is always greater than bremsstrahlung when it is necessary i 
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s: 7 formulas. 
to consider the effect of the medium on particle energy. Orig. art. ha 
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TITLE: Excitation and propagation of eisetroaagnctle waves in a two-level system 
; MOPAZGLION OF Cree NE 
‘SOURCE: AN UkrSSR. Vzaimodeystviye puchkoy zaryazhennykh chastits s plazmoy (Interac- 


{ 


ition of charged particle beams with plasma). Kiev, Naukova dumka, 1965, 62-68 


TOPIC TAGS: electromagnetic wave generation, motion equation, electromagnetic wave 
propagation, charged particle 


ABSTRACT: The interaction of a compensated uniform beam of charged particles with non- 
linear medium is considered. The property of the medium is described by a semi-clas- 
\sical theory where the polarization vector is determined in terms of quantum mechanics 
and the electric and magnetic fields follow the classic description. It is assumed 

jthat the medium has two energy states and that dissipation effects are neglected. The 
jsystem is described by Maxwell equations, and by equations describing the active med- 
ead Analysis of these equations indicates that in the case of large amplitude waves, 
periodic pumping of the energy of longitudinal. oscillations into the internal energy 0. 
the medium occurs. This leads to an inverted energy state population, the duration of 
which is computed. In this case, the period of oscillations increases logarithmically |_— 
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hatch decreasing initial amplitude of the oscillations. Development of small transverse 
loscillations also is considered; here it is shown that the influence of the medium on 
As the oscillations 


transverse propagation weakens as the wave amplitude increases. 
become very intense, t with double the frequency of 


transverse oscillations. Orig. art. has? 16 formulas. 
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TITLE: Excitation of a magnetohydrodynamic wavepuide by a coaxial waveguide 
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SOURCE: AN UkrSSR. Vysokochastotnyy® svoystva plazmy (High frequency properties of 
plasma). Kiev, Naukovo dumka, 1965, 98-100 


TOPIC TAGS: MHD, waveguide, coaxial waveguide, plasma density, strong magnetic field 
ABSTRACT: The generation of an axially symmetric E-wave in an MHD waveguide by a co- 
axial waveguide is discussed. Plasma temperature is neglected, allowing the use of a 
tensor for the dielectric without spatial dispersion. Electric and magnetic field 
equations are derived and a reflection coefficient at the boundary adjoining the two 
waveguides is derived for the case of a dense plasma. It is pointed out that in comput- 
ing the amplitude of the waves in the MHD waveguide, four different regimes are ob~ 
served. For each one of these, the amplitude of the magnetic field is derived. These 
results show that the waves can be excited effectively by a coaxial waveguide only in 
‘the presence of sufficiently strong magnetic fields. In the case of low fields, only 
surface waves are excited. In intermediate cases, some high harmonics are weakly ex- 
loited. Orig. art. has: § formulas. 
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/ 
(TITLE: On the theory of the propagation of magnetohydrodynamic waves at the end of a 
wavezZuide 


lcoURCE: AN UkrSSR. Vysokochastotnyye svoystva plazmy (High frequency properties of 
iplasma). Kiev, Naukovo dumka, 1965, 100-109 


‘TOPIC TAGS: plasma waveguide, wave number, plasma magnetic field, plasma wave propa~ 
‘gation 
9 


Jastaacr: A semi-infinite_plasma waveaulée te studied in order to illwninate the pro- 
ipagation of the waves near the ends of experimental waveguides filled with plasma. The 


derivation of the field equations is shown to lead to two coupled integral equations, 
| 


which for the case considered, are reduced to a coupled system of an infinite number 
of algebraic equations. The plasma waveguide considered for this problem is assumed 
to have infinite conductivity and zero temperature. In the presence of a small para- 
eter arising from the small diameter of the waveguide (relative to wavelength), the 
Fourier componants can be obtained analytically. This allows derivation of the behav- 
jor of the waves at the end; their transformation and reflection coefficients are ob- 
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tained. It is seen that the coefficients of mutual transformation of high harmonics 
decrease with the increase in the work number and with a decreasing magnetic field. 
Orig. art. hast 19 figures. : 
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i QITLE: Oscillator acceleration by er 
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} 
ABSTRACT: An analytical investigation was made of the possibility of 
using laser emission os a means for amplifying particle energy. The 
laser beam was considered a superposition of a large number of various 
oscillations of close frequencies and random phases. The analysis 
shows that the principles of particle acceleration by ao resonant field 
are also valid, under certain circumstances, in the case of o laser 
ee despite the beam's wave phase differencos and deviations from pure 
monochromatism. The required condition for acceleration is an appropri-« 
| ate pulse duration, which should not exceed a certain critical value. 
Pulse duration above the critical leads to a reduction of the accelera- 
tion rate. The acceleration effect is said to stem mainly from the 
resonant harmonics of the field, which are most effectively absorbed by 
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TITLE; Theory of electromagnetic wave scattering on an inhomogeneity in a 
dielectric waveguide 


SOURCE: Ref, zh, Fizika, Abs. 0Zh241 


REF SOURCE: Radiotekhnika, Resp. mozhved, nauchno-tekhn. sb., vyp. 1, 1065, 
165-171 


TOPIC TAGS: dielectric waveguide, electromagnetic wave scattering, waveguide, 
plasma waveguide 


ABSTRACT: The problem of scattering of an axially symmetrical E-type surface 
wave of a dielectric anisotropic waveguide on an inhomogeneity represented by a 
sudden variation of the dielectric constant tensor is solved, At the point of sudden 
variation, the homogeneous sectors of the waveguide are divided by an infinitely 
thin, ideally conductive diaphragm. Starting from Maxwell equations, the authors 
write expressions for field vectors of the surface wave inside and outside of the 
waveguide which, in addition to known values, include also integral terms 


_ae 


3 ° rs 
: . - 
a enn ee 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710019-5" 


(ACC ”NRY AR7000891 


| 
| 


| 
| 


' 
be 
| 
‘ 


-5 


gto Pe G3 87 


atria aed 


“BPEROVED FOR RErESSE 06/19 / 2000 CIA-RDP86-00513R000927710019 
Irv CEPR men 


corresponding to the superposition of an infinite plane wave spectrum. The super- 
position of boundary conditions on the waveguide surface and on the diaphragm 


; makes it possible to formulate the boundary value problem for the determination 
1 of plane wave amplitudes. This problem is reduced to the Fredholm integral ee 
| 


equation which ina general case can be solved numerically, or in the presence of : 
a small parameter, analytically. The results obtained are applied to analysis of | 
the matching of a plasma waveguide with a coaxial line without allowance for ue 
gyrotropy, i.e, under the condition that the working frequency is either high or 
low as compared with the frequency of gyromagnetic resonance. At low frequencies 
and high linear plasma density, the plasma waveguide is effectively excited by the 
coaxial line. In the vicinity of the plasma frequency the waveguide is weakly con- 
nected with the line, and, therefore, a fragment of such a waveguide, limited on 
both sides by the coaxial cable, can serve as a cavity resonator, [Translation of 
abstract] ae [DW] 
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| 
SOURCE; AN UkrSSR. Fiziko-tekhnicheskiy institut. Doklady, no. 255/7-041, 1966. | 
Ustoychivost' modulirovannogo Puchka v volnovode nagruzhennon diskami, 1-13 
f 
t 


TOPIC TAGS: waveguide propagation, beam waveguide, wavegide iris, beam modulation 


ABSTPACT: In view of the fact that earlier investigations of the stability of a beam 
in an accelerating waveguide wre made under the assumption that the waveguide is un- 
bounded and under other simplifying assumptions, the author determines the growth in- | 
crements of the instability of an accelerated modulated beam moving in an iris-loaded | 
waveguide, without imposing any limitations on the length of each section, on the 
current, and on the ratio of the resonant to modulation frequencies. A relation is 
established between the Growth increment and the detuning, and it is shown that when | 
the detuning is large the modulation does not affect the growth increment. ‘hen the 
modulation is small, its presence leads to a decrease in the growth increment com- 
pared with the unmodulated beam (for the same value of the current), but only under 
certain conditions. Estimates are also presented for the threshold current and for as 
the Q of each waveguide section. Tne main conclusions of the analysis are that the | 
presence of modulation in the beam leads to an increase in the threshold current only ! 
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| if the detuning is very small. At a given current, the depth of modulation (the phase- 
| dimension of the plasma) does not influence the growth increment of the instability. 

| If the waveguide is not matched at the frequency of the defocusing isolation, the 
; instability is absolute, and the field increases exponentially with time at any point» 
| of the section. A decrease in the Q of the system leads to an increase of threshold 

current. It is therefore not advantageous to use superconducting sections, at least 

; at the beginning of the accelerating system, where the energy is small. An-.explana- 

| tion is offered for the decrease in the threshold current with increasing number of 

| sections. The author thanks I. A. Grishayev, A. I. Zykov, V. A. Vishnyakov, and G. 

; D. Kramskiy for reporting their experimental data, and Ya. B. Faynberg for suggesting 
| the topic and a discussion of the results. Orig. art. has; 21 formulas. 

i 


oO 
SUB CODE; df SUBM DATE: 00/ ORIG REF: 010/ OTH REF: 008 


{ 
| 
i 
‘ 
H 
; 
t 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710019-5" 


"APPROVED FOR RELEASE: 06/19/2000 


SE Se PCW PRIS EI PBT SET FY EE 
cance mean fi iz ais 


CIA-RDP86-00513R000927710019-5 


KURILLO, a. 5, FROF, 
Bridges, Concrete 


U Ty = 
se of "Isteh" in building reinforced concrete bridges. Nauk 


- 2ep. LPI, No. 1, 1947, 


Ss, Library of Congress, Decembsr 1952, Unclassified 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710019-5" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710019-5 


EE (EET ors re 


KARANTONIS, F.B.; KURILIOV, F.N.; MUKHOMEDIYAROV, F.B. 
renee nsec REE RCR OR OA a + 


Fishes of the middle Lena. Trudy Inst.biol.I&k.Pil.AN SSSR DO.2: 


3m 156, (MERA 9:12) 
(LENA RIVER--FISHES) 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710019-5" 


